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Bctullen  Gauged  by  Inhelatlon 
By:  E.  HOLZSR 

S«nior  Physlciijn  Dr.  S.  HOLZEE,  Uodlcol  Ward  of  the  Municipal 
kUnoben-Schvabln^  Hospital  (head  physician:  prof.  nod.  Dr.  H. 
BEGSMAKH),  MUnchen  23,  Kdlner  Plats  1. 

(Tran.ilatad  by:  Edward  Laohowics,  Maryland,  Uodlcal-tegal  ?oun- 
dation,  Inc.,  700  Pleet  Street,  Baltimore,  Maryland,  21001) 

In  thia  report  are  diaeueaed  three  caaee  of  laboratory  in> 
tozlcatlon  oauaed  by  the  inhalation  of  duet  that  contained  botu- 
llnal  toxin.  We  deaerlbe  here  the  posaibilitiea  of  resorption 
by  way  of  the  pharyn^onaaal  cavity  and  by  the  respiratory  tract. 
Wa  alao  report  here  a  rare  occurrence  cf  the  toxic  infection 
inTolTlz;^  botulieo.  The  botulinal  poisoning  has  Ishibitlve  effect 
on  the  acetylcholine  synthesis,  or  on  acetylcholine  secretion  of 
the  cholineigie  nerve  fibers  and  leads  to  disturbances  of  the 
neuromuecular  tranoferenoe  at  the  end  plates.  Bence,  a  treatcent 
with  acetylcholine  seems  to  have  a  rarticular  justification  In 
addition  to  the  dosee  of  antiserum,  •XnlUdcn*'* ^  and  general 
therapeutics.  We  shall  also  explain  the  necessity  of  having  other 
antisera  available  besides  a  horse  serum. 

The  botulism,  a  poisoning  with  the  toxin  of  Clostridium  botu- 
linum,  is  quits  a  rare  illness  that  is  distinguished  by  a  high 
mortality.  Generally,  all  persons  get  sick  after  eatli::g  food  that 
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coQtal&a  this  toxin.  Sine*  th«  toxin  is  regardod  aa  oca  of  the 
■oat  povarful  known  poiaona,  thua,  notwithatandieg  careful  pra> 
cautiona,  aran  the  aaallaat  aaounta  of  it  taken  with  apoilad  food 
can  cauaa  a  fatal  diaaaaa.  Actually,  the  nuabar  of  polaoninga  that 
occurred  in  Aaarica  ia  conaidarad  higher  than  that  in  Suropa  (12- 

iTan  during  the  laat  war  botulinal  diseasaa  ware  infraquont 
in  Germany  (KOXPPE^®).  But,  during  the  yaara  of  occupation  from 
1940  to  1944,  LSCBOUX,  LSVaBITI  and  JIRAKEC ^ ^  determined  in  Prance 
■ora  than  1,000  poiaoninga  out  of  300  foci.  While  in  America  the 
poiaonings  with  Cl.  botulinua  ware  predominantly  detected  by  way 
of  oana  with  wagatablaa,  or  cana  with  fruita  aa  ▼ahiclaa,  the  caaea 
examined  in  Europe  reTealed  the  praaance  of  the  toxic  mostly  iu 
poorly  praaerwed  canned  «eate  and  in  dried  meata.  Recently  re¬ 
ported  poiaoninga  were  cauaed  moatly  by  contaminated  chaeae  apraada 

M  hi  . 

Aa  early  aa  in  1897  van  EBIOERGEM^  deacribed  the  clinical 
aymptoata  aa  followai 

1.  A  daoreaae  or  increaae  of  aaliwa  and  aecretiona  of  mucus 
in  the  mouth,  pharynx,  etc. 

2.  More  or  leas  pronounced  external  and  internal  ophthalmo¬ 
plegia. 

j.  Dyaphagia  to  aphagia,  aphonia,  eeTera  obstipation. 

4.  Absence  of  feTer,  of  sensation  disturbances  and  cerebral 


disorders. 

3.  Bespiratory  disorders  aM  cardiac  disturbances  are  frequent¬ 
ly  associated  with  this  combination  of  symptoms  and  can  lead,  on  an 
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&T«r«g«,  to  a  auddan  daath  «ith  tba  Indication  of  bulbar  poralyais 
and  aaphyctic  collapaa  aymptoaa. 

If  «a  add  to  thia  daacripticn  that  a  conaldorabla  and  genoral 
auacular  vaaknaaa  oocura,  whila  aoat  raflazaa  raaain  intact  (18) 
and  that  objaotiTa  aynptoaa  aay  ba  pracadad  oy  aubjactivo  disordara, 
aucb  aa  nuabnaaa,  or  a  faalir^  of  intozication,  ona  cbtoina  cca- 
plata  faaturaa  of  tha  clinical  pictura.  Soubtloae,  aydriaaia  ia 
net  inavitabla  (iSa,b}.  Tarioua  toxina  that  ara  produced  with  the 
huffian  patboganaaia  by  Cl.  botulinum  ara  tba  typaa  X,  3,  C  and  E 
(20)  and  tbay  dawalop  identical  aymptoaa  of  tba  disease;  they  are 
dlffarantiatad  only  In  connection  with  tha  type-epacif ic  noutrali- 
zation  procaaa  of  tba  toxin,  dccoraing  to  a  dif  foront '.al 

diagnoaia  should  ba  made  antithetic  to  ancaphnlitis  epidemica,  tha 
initial  ataga  of  pol ioayalitia ,  diphtheric  incapacitation,  methyl 
alcohol  poisoning,  paratyphoid  fever,  atropine  poisonir^,  cuohroca 
poisoning,  lues  carabroapinalia ,  bulbar  paralysis,  ayaathenia  and 
acuta  bulbar  ayalitia. 

Unlike  tha  familiar  caeca  oX  botuliem  produced  after  eating 
contaminated  foodstuffs,  we  report  hare  three  poisonings  developed 
aimultaneoualy  as  laboratory  infections  by  way  of  the  inhalation 
of  highly  purified  toxins.  Three  patients,  V  .R  .6.  K.k.C5  and  G.G. 

autopsied  rabbits  and  guinea  plge ,  which  the  day  before  were 
exposed  to  aeroaol  of  a  highly  purified  botullnal  toxin  type  k 
that  was  released  in  o  hermetically  closed  container.  The  patients 
V.h.  and  G.G.  were  present  all  the  time  at  t!.0  autopsy  of  five  ani¬ 
mals,  including  tha  skinning  of  hides  and  dissection  of  organa, 


whil*  th«  patiant  E.M.  ftsnlatcd  for  •  short  tias  onl/.  7ht  th=3 
thr««  partiolpants  «or«  •  complst*  protsotlTs  clothing  during 
actual  aarnsol  azpariaants,  but  tha  subaaquant  obaarvatione  of 
aniaala  wars  ^arriad  out  in  othar  cagaa  and  in  another  aectlcn 
without  protactlwa  clothing,  but  oaraly  protaotiTa  glorea  ware 
uaad.  MoraoTar,  th<  aoiataning  of  tha  akin  of  azparisantal  anicala 
(to  prawant  stirring  dust  during  rasoral  of  akina)  «aa  appliad 
to  ona  animal  onlyi,  but  ’.ot  to  tha  othar  four.  By  addition  of 
colloids  tha  toxin  baoaaa  stabla. 

T.R.,  arhoaa  pravioua  hiatcry  of  allargic  rsaction  to  tatanic 
horsa  antitoxin  is  of  iaportanca,  noticad  thraa  days  latar  a 
"faaling  of  aucous  plug  in  tha  throat* ,  which  ha  was  unabla  to 
raliara  by  cough,  or  by  hawks.  Tha  naxt  day  ha  fait  lixa  incurring 
a  baginning  of  cold,  but  no  farar.  Ka  had  in  tha  south  a  graat 
v^oantity  of  aucua  that  ha  could  not  swallow;  ha  fait  slightly  ba> 
nuabad  tha  antira  day.  In  tha  awaning  ha  axpariancad,  for  tha  first 
tiaa,  diffieultiaa  in  swallowing:  ha  could  swallow  solid  foods 
,nly  with  a  liquid.  Now,  ha  parcalrad  spontanaoubly  tha  first  sus¬ 
picion  of  having  botulism.  Tha  naxt  day  hia  nuabnaas  bscasa  sora 
intansa,  also  tha  diffieultiaa  in  swallowing  incraaoed  and  a  fueling 
of  ratardad  ocular  motions  appaarad.  Standard  chseking  on  adaittf^noa 
that  day  brought  tha  following  findings:  £2  good,  A2  distinctly 
raducad.  Incraasad  aotility  of  mucus.  I ndistinctnaes  of  speech. 
Pupils  round,  alika  on  both  sidaa,  modarataly  wlda,  rsact  to  light 
axid  to  cloaa  focus.  Slight  rotatory  nystagaua.  Thoracic  organa 
clinically  axid  roantganoglcally  corract.  Pulsa  92/xin.  RR  115/90 
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out  Hg.  Abdoatu  Incona;)!  cuous ,  tonicity,  troplxlclty,  ahasr  atros^th 
Axid  fflotllity  of  araa  and  laga  all  Inconopicaous)  ralaaaa  of  tecdona* 
raflaxaa  and  parioataua  raflazaa  unobetruotad.  Suparflcial  oaaoation 
and  daap  aanaation  undiaturbad;  gait  aocawhat  uncartain.  EZ3  2/6  =3, 
blood  plcturai  hb.  17.3  g1^»  a**/-  5.22  Bill,,  bc/X  33.2  ^2'' t  Icuko. 
9,500:1^  atab. ,  71jt  aaga.,  201t  lynpho.,  0^  aono;  total  albacln  6.8 
g%i  alactrophoraalB]  albunina  58.0  ral.jt,  alpha-1-  3.5  ral.>,  alpha 
-2-  11.0  ral.iC,  bata  -  15.0  ral.lt,  ga^aa-giobullna  12.5  rol^.  Elcctrc 
cardlograa:  Inoonspicuoua.  Hrlna  condition:  sporadic  leukocytea  and 
aplthalia.  -  Sinoa,  in  apita  of  all  afforta,  aa  could  obtain  only 
horaa  antltoxio  aarua,  thua,  aftar  prarloua  adsinlatration  of  pro¬ 
batory  aaall  doaaa  that  vara  wall  andurad,  *a  admlnlatared  100  ml 
of  antitoxic  aaruia  aftar  a  prior  injaetion  of  pradnisolana  on  tha 
day  of  arriral.  Tha  naxt  day  «a  adminiatarad  all  togather  100  ol 
of  aarua  again,  fractionally.  Xoraorar,  tha  patlant  racalTod  in- 
fuaion  of  pariaton-H,  according  to  raooanandations  of  SCHUBERT  (21), 
and  alao  rapaatad  intraauaoular  injactiona  of  acatylcholina  during 
tha  firat  four  daya.  On  tha  sacond  day  of  hit  hoapitnlization,  ha 
atm  had  conaidarabla  difflcultiaa  in  awallowing,  but  only  light 
aubjactira  Tiaual  dlaturbancae ,  and  alao  light  headaches,  but  no 
nuabnasa.  On  tha  third  day  tha  difflcultiaa  in  swallowing  docreasad 
conaidarably ,  howavar  a  alight  nucbnaaa  reappeared.  On  the  fourth 
day:  tha  condition  reoainad  tha  aasa.  On  the  fifth  day:  still 
slight  accoBBodation  disturbances.  Noted  additional  decrease  in 
difficulties  of  swallowing,  but  a  slight  nunbness  still  reoainod; 
tha  patient  fait  assantially  batter,  in  gonernl.  On  the  sixth  day: 
tha  coiylition  reoainad  tha  aaaa,  howaTcr  urticaria  began  to  appear 


in  plao*s  of  th«  Injootionji  of  aorua.  Tho  patiant  racelTad  anti- 
hiataainio  injaotlons.  Ka  «aa  diaehargad  on  tha  9xh  day.  ?aw  daya 
latar  a  typical  aairua  illnaaa  appaarad.  Aftar  that,  a  alow  eon- 
Talaaoanoa  followad. 

Tha  anlaal  axparinant  with  tha  patiant' a  aarua  adniniatared 
to  a  mouaa  (25)  ahowad  a  poaltira  raault  aa  to  botulinal  toxin. 

0 .G .  parcaiTad,  at  firat,  a  aanaation  of  dizziness  and  intoxi¬ 
cation  in  tha  aTaning  on  tha  third  day  aftar  the  autopsy  of  aniaala; 
latar,  indiatinotnaaa  of  apaach  and  difficultiaa  in  eaalloaing 
appaarad.  Tha  naxt  day,  as  alight  diazinasa  continuad,  a  chocking 
faaling  in  tha  throat  appaarad  and  this  mada  tha  aating  of  noon 
■aal  alaoat  lapoaaibla.  Tha  patiant  want  to  bad  again  aftar  hsr 
noon  naal iparcaiTing  that  ocular  sotiona  incraaaad  dizziness.  In 
tha  STaning,  with  difficultiaa  in  swallowing,  a  graat  quantity  of 
auoua  oppaarad  in  tha  mouth  and,  as  it  could  not  ba  swallowed,  the 
patiant  axparianead  apaach  difficulties.  Sha  wets  ao  weak  on  tha 
naxt  day  that  sha  waa  unable  to  cut  a  piece  of  bread.  Anyhow,  aha 
arrlrad  at  her  place  of  work  like  intoxicated  and  experiencing 
savara  difficultiaa  in  swallowing.  Consultation.  -  Findings  on 
admittance:  EZ  good,  AZ  diatinctly  reduced.  Face  slightly  swollen, 
swallowing  considerably  aggraTatad ,  pupils  mocarately  wioe  reacted 
to  light  and  to  cloaa  focua.  Absence  of  clearly  visible  paralysis 
of  tha  aye  muacla.  Slight  rotatory  nystagmus,  readirg  too  axertlve, 
letters  are  blurred.  Speech  inconspicuous.  Thoracic  orgai^s  clini¬ 
cally  and  roantganogically  correct.  Pulaa  72/min.  RR  130/70  na  Rg. 
Abdomen  inconspicuous.  Tonicity,  trophicity,  sheer  strength  and 


motilitj  of  •xtramitioa  all  uiiaff acted.  Superficial  sensation  and 
deep  aanaation  normal.  Ralaaso  of  tendons'  reflexes  and  pariootaun 
reflazea  unobatruotadi  gait  diatinctly  uncertain.  BZS  4/10  cs, 
blood  plcturei  hb.  14.3  ery.  4.27  mill.,  iib./S  33.5  t  louko. 

11,700,  from  thia  I^So,  stab.,  86^  asgn.,  5  lyapho.,  7  mono. 

Electrophoresis:  61^  albumins,  alpha-1-,  9^  alpha-2-,  13>  beta 
and  13^  gamma  globulins.  Slectrocordiogros:  inconspicuous.  Urir.o 
condition:  normal.  -  On  the  day  of  admittance  we  administered  100 
ml  of  antitoxic  horse  serum  intravenously  and  additioruilly  50  ml 
( intramusoularly)  infusion  of  periston-H;  then,  repeated  intra¬ 
muscular  doses  of  acetylcholine  (for  4  days).  On  the  '•econd  day 
again  50  ml  of  serum  were  administered  intramuscularly,  whereupon  < 
a  short-lasting  fever  of  33. 6*^0  appeared.  Ve  still  noticed  on  the 
second  day  of  treatment  a  considerable  numbness  like  intoxication, 
severe  difficulties  in  swallowing,  blurred  vision  and  headaches. 

The  difficulties  in  swallowing  continued  on  the  third  day,  while 
the  headaches  and  visual  disturbances  diminishect.  Headaches  dis¬ 
appeared  on  the  4th  day,  but  some  difficulties  in  swallowing  still 
remained.  On  the  5th  day:  no  visual  disturbances,  the  patient  could 
read,  but  slight  difficulties  in  swallowing  still  remained.  On  the 
6th  day;  the  condition  has  not  changed.  On  the  9th  day:  alight 
general  weakness,  otherwise  no  complaints;  discharged.  The  animnl 
experiment  on  a  mouse  also  positive. 

E.M.,  who  assisted  for  a  short  time  at  the  autopsies  of  animals, 
also  became  ill  on  the  3^<1  <lsy  having  moderate  headaches  and  a  feel¬ 
ing  of  some  numbness.  On  the  next  days  he  felt  a  severe  tightness 


7 


and  a  ohooking  f*nlin«  in  th«  throat  in  addition  to  a  sli^^ht 
faallng  of  diffisultioa  in  aaalloving.  Ba  waa  admitted  as  a  bod 
patlant  with  tha  othar  two  alraady  hoapitolisad.  ?indin^8  on  cd~ 
alttancai  KZ  good,  IZ  slightly  radooed;  alight  difficultioa  in 
awallowing.  Pupils  aodarataly  vide,  round  and  aall  raactlng  to 
light;  oontraotion  of  pupils  to  conTergonca  -  good.  Eyas'  cotllity 
noraal,  spaach  unaffactad.  Thoracic  organs  olinically  and  roentgen- 
ologlcally  oorraot.  Pulsa  96/ain;  HS  125/30  mm  Hg.  Abdosan  incon> 
apiououa,  tonicity,  trophioity.  ahaar  strangth  and  motility  of 
axtramitias  all  undieturbad.  Suparfioial  aacaation  and  daep  son- 
sation  noraal.  Ralaaaa  of  tandona'  raflaxas  and  pariostaua  reflexes 
unaffactad.  BIS  2/4  am,  blood  pictura:  hb.  16.94  g^,  ary.  3.27  mill., 
hb.A  32.2,  lauko.  8,000,  from  this  Ijt  Eo,  72i  saga.,  20^  lyapho. 
and  7%  Bono.  Elsctrophoraeis:  albumins  54.0  ral.)(;  globulins;  alpha- 
1-  31^*  alpha-2-  97^,  bata  -  13^*  gamma  -  19)(.  Slactrocardiograat 
inconspicuous.  Urina  condition:  normal. 

Hia  prsTioua  history  for  tha  last  7  yaars  indicated  tvo  passiTa 
pravantiTa  inoculations  for  tatanus,  of  which  ona  was  with  a  horse 
saruB.  Sinoa  wa  could  only  obtain  horse  antitoxic  sarum,  thus, 
notwithstanding  tha  prsTious  history,  wa  attaaptad  to  produce  a 
praraquisita  for  tha  serum  therapy  by  way  of  a  careful  dasansi- 
tisation  act.  But,  ragardlaas  of  tha  doses  of  prednisolone,  Borooain 
and  "Solantis"*^ ,  tha  patient  reacted  aran  to  tha  smallest  doses 
of  serum  by  STOking  ganaralisad  urticaria  eruptions  on  the  skin, 
consequently  additional  doses  had  to  be  diooontinuad  after  a  total 
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of  5  ol.  Bono*,  tho  tr«»tm«nt  followod  with  ixifnsioui  of  pori&ton-TT, 
also  with  r«p«at«d  blood  transfuaiona  and  with  oonsccutlTO  docoa 
of  acatylchollna  (for  5  days),  ffa  coaid  control  wall  with  ontl- 
hlataainio  drugs  nuaaroua  urticaria  (with  honntic  cooinophilia) 
aruptiona  that  appaarad  particularly  on  tha  6th  day,  Tr.o  patient, 
baing  axposad  only  for  a  short  tias  to  tha  inhalation  of  tho  toxin, 
facad  a  conaiaarably  aaaiar  racovary;  tha  aysptoca  of  intoxication 
wars  liaitad  to  haadachas,  alight  di^sinaaa,  aodarata  difficultiaa 
in  swallowing  and  no  Tiaual  disturbancaa .  Conaaquontly ,  without 
a  aarua  tharapy,  ha  waa  alao  diachargad  on  tho  9th  day.  Cf  couroo, 
tha  aniaal  axpariaant,  lika  with  tha  aarua  of  othar  pationto , 
brought  poaitiTs  raaulta. 

Tha  wall-dafinad  clinical  findings,  alao  poaitlTe  ozparlaonta 
with  aniaala  and  good  raaulta  obtainad  from  tha  antitozio  aerun 
adainiatarad  to  two  aarioualy  ill  patients,  proTod  that,  in  con- 
naction  with  tha  daanribad  diaaaasa ,  wa  wars  daaling  with  tha  botu- 
linal  poison  intoxication.  Sinca  tha  poisoning  rawaalad  itself  as 
oral,  tha  aoda  of  intoxication  was  noan  othar  than  tha  inhalation 
of  finely  divided  "toxio  dust*  that  resainad  auspandsd  in  tho  fur 
of  animals  after  aarosolixation.  In  general,  botulism  is  an  intoxi¬ 
cation,  not  infaotion,  ainca  all  its  ayaptoxs  can  be  relaasoa  by 
tha  toxin  (8).  Findings  of  recant  years  indicate  however  that, 
contrary  to  pravioua  opinions,  an  infection  with  botullnal  bacilli 
can  alao  occur.  k.F.JffiYXR  (15)  determined  already  in  1928  that, 
no  doubt,  nontoxic  aporas  of  k  and  B  types  can  germinate  in  tha 
bodias  of  animals,  than  they  can  dayolop  poisons  and  produce  botuliss 


In  1943  nil  ezpariaontal  and  absolutely  typical  botullaz  v.aa  dcvclopjb 
in  a  BUBcla  of  guinea  pig  by  injection  of  vncbod  gorzs  or  cultures 
of  tho  type  C  botuliao  (20).  Also,  oeservationo  were  reported  tb-t 
involTod  three  fatal  cases  of  botulinus-genic  sound  infcctiono  (9t 
22,  9).  BotuliSB  can  also  appear  as  a  toxic  infection  libo  tetanus 
and  not  solely  as  an  intoxication.  9e  should  sontion  hors  cccacicn- 
al  leporta  about  postxortal  detections  of  botulinal  bacilli  in  tho 
spleen,  in  llYor  and  gall,  as  well  as  in  tha  li.teatlnoo  (19).  I’huo , 
in  cases  of  enteral  poisonings,  one  has  to  consider  that,  in  ad¬ 
dition  to  the  toxin  prosont  in  foodstiiffa,  additional  production 
of  toxin  takes  place  in  tho  intestines  of  the  host.  Hence,  of 
obvious  laportonce  is  a  careful  elimination  of  tho  gaatrolntoctinnl 
tract  iaunodiately  in  cases  of  detected  obstipation. 

Tho  toxin  discovered  by  van  ElcilEJIGEll  in  1896  was  hnoT/n  previ¬ 
ously  as  .  tha  "neurotoxin" .  According  to  a  recent  conception,  the 
toxin  is  a  component  part  of  bacterial  cells  (20)  emd  diffusoo 
progressively  in  the  surrounding  medium.  Tho  importance  of  tho 
toxin  in  ths  life  of  baollU  is  unknown.  Fsnioillin  stops  the  germs 
most  effectively  (24).  Subsequently  to  tho  docoa  of  chloramphenicol 
and  poniclllin,  BOliVXNTRE  and  EBkFS  (3)  could  not  determine  any 
increase  of  cello,  but  a  quite  considorablt  increpoe  of  toxicity 
in  the  source  of  nourishment  caused  by  the  lysis  of  bacillar  bodies. 
Thoreforo,  VUIRLIKG  (24)  Juetifiably  refers  to  a  possibility  that 
a  treatment  with  antibiotics  in  tho  presence  of  a  botullnum-gonlc 
infection  cay  strengthen  the  intoxication.  Tho  toxins  as  such  aro 
cisple  proteins  of  a  globulin  type  and  are  solely  composed  of  amino 
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motor  norrom  and,  ptrhapa,  on  tha  parasyspathatlc  fibers.  Tba 
•dranarglo  and  tha  aanaory  fibars  appaar  *o  ba  fully  rafractory 
oppoalta  tha  polaon.  Unlika  tha  curara  affact,  tha  muacla  recaina 
aanaitlTa  to  azoganoualy  appliad  acatylcholi&o;  tha  poisonod  auoclo 
raaota  alao  to  dlraot  atiaulation.  C onaaquantly ,  Prootigsin  ia  not 
an  antldota.  Of  tan  a  quaation  ariaea,  whether  the  cochunic'^n  of 
poisoning  loads  to  a  dacraasad  aynthesis  of  acetylcholine,  aa  TOICi 
and  lOLfT  (23)  baliOTS  on  tha  basia  of  their  azpericenta  with  frogs' 
brains,  or  whathar  tha  sacration  alona  ia  obatructad.  Thus,  strictly 
■paakijQg,  botulinal  toxins  nay  not  ba  callular  poisorca;  they  aup- 
poaadly  affact  biochaaical  aubatrata  (11).  Tha  toxin  does  not 
influanca  oholinaataraaa .  This  intarpratation  of  the  toxin’s  effect, 
sacured  azparinantally ,  contradicts  tha  clinical  observations  of 
MOILLXR  (10)  partlnantly  to  tha  favorabla  action  froa  Intraluabar 
adninistration  of  antiaara  Tarsus  tha  intranuocular  dosea  of  sorua 
aftar  thoy  prowad  inaffactiTs:  this  can  only  be  explained  by  a 
neutralization  of'  tha  toxin  that  bacaaa  ooabinsd  when  acting  on 
tha  central  narroua  syataa.  One  should  also  refer  to  the  experi¬ 
ments  of  BA7ISS  at  al.  (4)  who  failed  to  sea  any  local  effect 
injections  of  tha  toxin  into  medulla  oblongata  and  into  the  Dorvus 
isohiadicus. 

Aa  to  tha  absorption  of  tha  toxin  in  the  gastrointestinal 
traot,  the  place  and  the  method  of  resorption  have  so  far  not  been 
clarilied  distinctly.  Certain  detoxication  takes  place  on  the 
action  of  tha  proteolytic  enzyme ^trypa in  and  chjnotrypeln,  no  doubt. 
PartizMntly  to  pepsin,  this  ia  quaationnbl* .  But,  in  view  of  the 
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tr«m«ndous  toxicity,  Ttry  minute  aaounta  of  the  toxlr  are 

eufficlent  for  reeorption.  The  aeBault  of  proteolytic  feraenta 
clarlfiea  the  feet  well  in  that  in  animal  experiaonte  more  than 
100  ,CC0-f old  larger  doeee  cay  he  neconanry  for  porcral  lethal 
poieonlng  than  for  a  parenteral  dose.  The  reeorption  of  poioon 
can  even  result  from  the  mucoua  membrane  In  tha  couth.  Thua, 
among  others,  GSIG£R  (7)  points  out  that  ths  toxin  car.  be  picked 
up  Tie  injuriaa  In  the  gums,  also  with  skin  abrasions  (hurna') 
and  it  can  be  reabsorbed  Irom  mucosa.  Consequently,  even  experi¬ 
mental  tasting  of  spoiled  foodstuffs  without  swallowlrig  a  sample 
can  lead  to  a  fatal  intoxication  (15).  lha  scopa  of  information 
about  tha  deacribed  cases  that  involvad  possibilities  of  resorption 
through  pharyngonaaal  carity  and  respiratory  tract  is  important 
in  connection  with  this  report.  The  incidents  were  proven  experi¬ 
mentally.  With  the  intranaeal  Instlllatlcn,  the  toxicity  reveals 
Itself  at  once  in  greater  polaonoue  amounts  eind  is  aubatantlally 
higher  than  in  peroral  does.  The  toxin  is  readily  resorted  from 
the  reoplratory  tract  and  the  ease  relationship  applies  here  be¬ 
tween  particle  elzee  and  resorption,  as  e.g.  during  inhalation  of 
medicaments.  The  faitest  reeorption  takes  place  in  deeply  situated 
parts  of  the  bronchial  system,  l.e.  accorilng  to  the  decrease  in 
the  thickneee  of  the  epithelium.  In  principle,  the  Intrap-lmonary 
resorption  corresponds  to  that  of  Intravenous,  with  the  exception 
that  the  entire  absorption  lasts  longer.  LEGRCir:-:  ,  LEVATITI  and 
JERAiiEC  (14)  determined  by  experlmente  on  animals  the  time  of  death 
uelng  equal  aaounta  of  botulinal  toxin  typo  5,  namely:  i.otravrnouB 
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acids.  Out  of  tha  fiva  dlffarant  typas  of  toxins,  type  X  can  ba 
prapar«d  in  a  cryatalllzad  fora.  It  «oa  found  by  caona  of  tb4e 
alactropboraala  and  ultracantrifu^a  that  tha  X  type  is  a  hoso^onoua 
protain  and  ita  aol.  walgbt  «aa  detarminad  about  900 .000;  it  la 
compoaad  of  19  aaino  aclda,  according  to  tha  cbonical  analyoio.  Ho? 
larga  is  tha  toxic  unit  itaalf,  it  could  not  be  clarified  eo  for. 

I  I 

The'  botulinal  toxin  ia  not  a  pure  narva  poison.  The  entire  xole- 
cula  baa  also  bamagglutinating  properties  (11).  Tha  hecagglutinin 
cannot  be  aaparatsd  from  the  naurotoxin  by  chemical  ceana.  but  it 
can  be  adsorbed  on  arythrocytaa ,  shoraupon  the  aiffualon  ability 
of  the  naurotoxin  could  ba  increased.  Thus,  the  actual  nourotozin 
may  ba  amallar  than  one  corresponding  to  the  determined  col.  weight 
of  900,000.  According  to  LXXXIiliX  (11),  the  botuliam  toxin  is  "un¬ 
questionably  the  atrongast  of  tha  known  poisons";  less  than  0.1 
(wnca)  of  10"^  microgram  can  kill  a  mouse.  Only  tetanus  and  Shigella 
neurotoxina  seem  to  have  a  similarly  stror^g  toxic  effect.  Among 
the  poisons  with  protein  characteristics  is,  e.g.  aiphtheria  toxin 
leas  strong  aaaantialiy  and,  amor.g  ths  nonprotoin  toxins,  the 
daTigeroua  econitina  ia  with  its  toxicity  far  below  the  levol  of 
botulinal  toxins.  Long  discussions  have  bean  presented  on  the 
subject  of  tha  toxin's  point  of  assault.  It  continues  to  be  a 
well-founded  opinion  today  that,  in  the  first  place,  if  not  in  a 
general  manner,  only  tha  cholinergic  fibers  become  involved.  BI-KOP 
and  BROHPENBKEMNiJC  (2)  proved  in  1936  the  inhibition  of  the  neuro¬ 
muscular  tranafaranca  as  the  essential  effect  o;  poisoning.  The 
toxin  ia  supposed  to  act  praponderatingly  on  the  end  plates  of  the 


do««  -  2  hours,  25  Binutsai  intrabronchisl  adaiiniatratlon  -  5  hours 
and  suboutaasoua  In^aotion  >  7  boura,  45  ainutaa. 

>0  pralialnary  findings  art  aTallabls  ralarant  to  aporcdio 
affaota  ot  tha  toxin  on  tha  raapiratory  tract  of  man,  bacauao  ouch 
ooeurranca  oannot  taka  placa  undar  norcal  conditior.o.  Only  cuch 
poiaoninga  Ilka  a  laboratory  Intoxication  aaausa  th»^r  thoorotical 
iaportanca  and,  in  our  casaa,  also  a  aadical  aignif icanca .  Baaidaa, 
ona  aust  taka  undar  conaidaratlon  a  possibility  in  discussing  a 
war  that  toxio  aaroaols  can  ba  usad  as  a  waapon  (>2).  As  wa  prorod , 
vary  alnuta  asounta  of  purs  toxin,  lika  thosa  suspandsd  In  furs 
of  animals  usad  for  s.sroaol  Intoxication,  wara  sufficiant  to  triggar 
tha  olasaical  daaaasa.  Tha  toxin  can  ba  suffiolantly  stabilicad 
by  colloidal  aolvant  also  against  tha  .tachanlcal  assault  during 
atomization  (17).  According  to  the  previously  reported  findings 
of  k£YZR  (15)  in  connection  with  tha  incraasa  of  toxicity  by 
sarum,  it  saams  that  a  sura  activation  of  the  toxin  can  ba  pro¬ 
duced  with  tha  addition  of  colloidal  solvents. 

Considering  tha  therapy,  tha  aarliaat  possible  and  sufficient 
doses  of  antiserum  are  racommandad  in  order  to  try  to  confine  tha 
toxin,  and  also  a  lavage  with  "Soil! don”  la  auggeeted.  Confors.A- 
bly  with  new  diacovariae  pertinent  to  the  aechanlam  of  activity, 
also  rapaatad  adainiatrations  of  parenteral  doees  of  acstylchcllna 
are  daeirabla  in  apite  of  poasibilltlaa  of  causing  a  laaer.ess  of 
tha  nauromuaoular  aynapaae  with  ralatio.".  to  contractions  of  the 
musolaa.  In  our  ciroumatancas  wa  axpariancad  the  inability  of 
obtaining  aara  of  other  animals,  except  a  horse  aerua,  i.a.  not 
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only  in  Ooruny,  but^  «lao  In  othor  Zuropoon  countrios,  tTcn  in  tho 
USl;  w«  conaidarad  thia  a  conaldarabla  obatne''. »  in  tha  way  of 
traatfflant.  iTtn,  aa  aa  hopa,  tha  botulinal  intoxication  will  ranain 
acarca,  yat,  with  a  high  mortality  of  tha  diacuaa .therapeutic  re- 
aourcaa  would  ba  parfactibla.  if  wa  had  prepared  and  available 
antitoxic  aara  of  other  anixala  aa  well. 
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